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Abstract  of  Thesis  
N a m e  （   H u i - j i n  C h o e  (崔  熙 辰 )  ）  
Title 
Influence of magnetic field on selected growth of variants in Fe-Pd and Fe-C alloys  
(Fe-PdならびにFe-C合金におけるバリアントの優先成長に及ぼす磁場の影響) 
In the present study, the influence of magnetic field for the diffusive phase transformations in solids has been 
investigated. In particular, the mechanism of selected growth of variants formed under a magnetic field has been 
clarified by using two specimens: Fe-Pd and Fe-C alloys. Using an Fe-55Pd alloy, we have experimentally 
evaluated the magnetocrystalline anisotropy energy at the ordering temperature, and quantitatively interpreted 
the selected nucleation of variants under a magnetic field. Also, using Fe-C 0.01C alloy, we have revealed the 
influence of magnetic field on the precipitation of cementite, through a crystallographic analysis.  
 In chapter 1, the influence of magnetic field on solid-solid phase transformations has been reviewed briefly, 
and then motivation and the purpose of the present study are described. 
In chapter 2, the effect of magnetic field on the selected growth of variant in an Fe-55Pd (at.%) alloy has been 
studied. We have evaluated magnetocrystalline anisotropy energy, ∆Emag, and the fraction of variants formed 
under magnetic field at two temperatures: 603 and 673 K. We have found that the minimum magnetic field 
strength required to obtain a single variant at 603 K is between 0.2 and 0.6 T, while the value is approximately 4 
T at 673 K. It is likely that the application of a magnetic field influences the probability of nucleation of the 
ordered phase. The nucleation probability of the preferable variant under a magnetic field is expected to be at 
least 10% higher than that of the other variants when a single variant is obtained. 
In chapter 3, the magnetic properties of cementite have been studied by using a powder of cementite prepared 
by electrolytic extraction. The Curie temperature of cementite is 484 K and the spontaneous magnetization at 5 
K is 167.6 emu/g (1.80 B/Fe-atom). The easy axis of magnetization is revealed to be the c-axis. The value of 
uniaxial magnetocrystalline anisotropy constant is 405 kJ/m3 at 5 K.  
In chapter 4, The effect of a magnetic field on the precipitation of cementite at 473 K from the supersaturated 
ferrite has been investigated by using single crystals of an Fe-0.01C (mass%) alloy. We found that the fraction of 
the variants of cementite changes by the application of magnetic field. The fraction of the variants with the 
smallest magnetocrystalline anisotropy energy increases by the application of magnetic field and the total 
number of the precipitate of cementite decreases by the application of magnetic field.  
In chapter 5, the present study has been summarized by composing the results obtained for Fe-Pd and Fe-C 
alloys. 
 
 
 
 

